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Confectionery fats

Theterm confectionery fatsis usedfor all vegetable fatswhich areusedin the confectionery
indwstry, but in particularly for Cocoa Butter Alternatives, CBAS, which are altenaivesfor coooa
butter.

T hispaper will mainly deal with two different types of CBAs, Cocoa Butte Substitutes and
Cocoa Butter Equivdents. Cther confectionery fatslike filling fatsare also made by

interesterification today because of the focus on the adverse nutritional effect of transfatyadds
and hydrogenation, but that topic will be covered by other papers.

Cocoa butter isavey unique fat both physically and chemically. It mainly consigsof onlythree
different fatty acids palmitic acid, gearic acid andoleic acid, and mainly three different
triglyceridees, Pamitic-Oleic-Palmitic, PAmitic-Oleic-Searic and Searic-Oleic-Seaic. This
compostion of very uniform triglycerideesprovides a unique melting characteristic asall the
triglyceridees meltswithin avery narow temperatue range

Cocoa butter substitutes

Thefirgt cocoa butter substitutes, CBSs, were produced more than 100 years ago by Aarhus
Oliefabrik A/Sin Denmark; but thebasic concept of the product isstill thesame. The physicd
properties of a CBSare very smilarto that of cocoa butteri.e. they are very hardat ambient
temperatureand up to atemperature just bdow body temperature. From there they melt very
quickly providing agood mdt down on the palate and a good flavour releae. But the chemicd
properties ae very different from cocoa buter.

Thefirg CBSwas based on fractionated coconut oil, alauric oil, and today CBSs are gill besed
on lauric oils, mainly palm kernel ail. If these triglyceridesare mixed with cocoa butter it will
form an eutectic blend which will bevery different from cocoa butter asthe trigly cerides will be
dissolved in each other. Theeforeit isessntial inthe use of lauric CBSthat thereis no oronly
very little cocoa butter in the formdation.
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Traditional production of CBS

Asmentioned most CBSs are made by fractionation. But there area number of disadvantagesto

thisprocess:

» Fradionation is, comparedwith other processesin the vegeable oil industry, ardaivecosly
process.

» A fractionation process awaysyields, at leagt, two fractions, of which the processis
optimized to yield the one. But if the second fraction dbes not have avalue similar or higher
than the rawmaterial therewill be an additional cod addedto the primary fraction.

* FragionatedCBSs b not crystallizeinto astable crystal morphology, which causes a gray
layer on thesurfaceof the product a few weeks after production, known as fatldoom. Today
the phenomenon issolved by the addition of crystd stabilizng emusfiers.

Degpite these disadvantages fractionation is gill the preferred method to produce CBSsin
Europe andin Asia Pacific because of superior physical and sensory properties of the final
product. In the USA interederification is used in combination with hydrogenation.

Production of CBS by random interesterification
By interegerification the rav material isfuly hydrogenaed palm kermel oil that beocamessesger
melting by random intereterification (Figue 1).

Compared with fracionation, whereit isthe concentration of triglyceridewith smilar mdting
points by removal of the lower melting trigyceridesthat causesthe stegper mdting cuve, the

changed melting propertiesof intereserified oils are caused by areformation of trigyoaidssaith

more then one longchain faty acids (morethan C16:0) to triglycerides with two medumndian
fatty acids (C14:0 and less). T hese fatty acids havea lower meltingpoint. Ascan ke seen in

Figue 1, thefractionated product issteeper meltingthan the interesterified prodatandit isnore
similar to cocoa butter.
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Cocoa Butter Equivalents

Cocoa Butter Equivdents, CBEs, are vegetable fatsthat are equd to coooa butter, both
chemically and physcally. Thisalso meansthat they are fuly compatible with cocoa buterand
that they can be mixed with cocoa lutter in any ratio.

T heuniqueness of cocoa butter isitstriglyceride compostion with avery high content of
symmetric triglycerides with the formula SO-S where Sisa saturaed fatty acid, mainly aneof
stearic acid or palmitic acid, and O isoleic acid. To be compatible with cocoa butte aCBE hesto
havethe same triglyceride structure.

Production of CBE

Oneway of producing CBE isto usenaturally occurring symmetrical triglycerides. Theemay ke
achieved by fractionation of oilslike palm oil, sheanut oil or other exoticoils, but it isal
possble to change the trigyceride composition of a given oil by interesterification.

T heoretically the right triglyceridemay beachieved by random interesterification. A rancom
interesterification of a blendof palmitic acid, stearic acid and oleic acid in the right proportion
will yield a gaistically random amouwnt of all the possible triglycerices, and therefore also a
certan amount of the right triglycerides which may be concentrated by fractionat ion. Pptonow
thishas not provedto be a feasible process.

Instead the triglyceride may be formed by sdectiveinteresterification where enzymesareusalas
catdyss. The commonly used enzymes are 1,3 specific lipases, meaning that they aeonly aieto
hydrolyse and esterify thea-postion or the 1 and 3 posttion of the triglyceride Theravmaterid
usedfor thisprocessisatrigyceridewith oleic acidin the 2 (3) - podtions and saturated fatty
acids T hereare several waysto optimize thisprocess, andin most casesit is optimized toyidd
searic-oleic-stearic triglycerides, which arethen separatedby fradionation and blended with
other fractionsto make thefinal CBE. A process may be design asshown in Figure 2.

Instead of gearic add, palmitic acidmay also be used to form palmitic-oleic—stearic

triglycerides but inthiscaseit isimpossbleto control theformation of pamitic-olecpdmnitic,
which is unwanted.

The future of interesterified CBEs
Theprocessof enzymatic interesterification has been protected by patents hut theepaentshave

nowexpired Themain obstades against an increased utilization of this process are:

e Legdation.Inthe EU thereisalist of only afew dlowed raw materialsthat can be ussdfor
CBE and theinteregerification processis not permitted.

¢ Cod. For the time being the cost of the enzymesisnot competitive to other possible raw
materials.

e Consumer acceptance. Thereactionto GM food has increased the awareness of dl apectsof
geneic modfication, especially in vegetable oil products, kut it isafact that genetically
modfied enzymes and microorganisns are used in many different food produds.
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Figure 2. Interesterification of S-O-S
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